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© Sterilizing compositions and their use. 



I A composition and preparation capable of giving extended release of an airborne disinfectant, 
partojrtariy sulphur dioxide, in the presence of moisture. The preparation, which is conveniently 
supplied in a sealed container which, when opened, can be installed in a disposal unit for sanitary or 
surgical dressings to sterilise the contents, preferably comprises an agent that wOi liberate sulphur 
dioxide on contact with water, • a moderator for moderating the liberation erf sulphur dioxide, a 
thickening agent and water, the preparation being in the form of a stable viscous solution. 
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STERILIZING COMPOSITIONS AND THEIR US! 



This invention relates to compositions capable of giving extended release of airborne disinfectants, par- 
ticularly sulphur dioxide. Those compositions are particularly useful, inter alia, for sterilizing articles, and are 
especially suitable for use in ttie temporary disposal and storage of sofled sanitary and surgical dressings under 

5 sterile conditions prior to permanent disposal of the dressings, for example, by incineration. 

Soiled dressings are an extremely efficient bacterial growth medium and various methods have been pro- 
posed for ttieir temporary disposal. Such temporary disposal can be problematic however, especially in such 
situations as public conveniences where a disposal unit for sanitary dressings may not be emptied for a period 
of several days or even weeks. 

10 Sulphur dioxide has been known for many years to be a very efficient sterilizing agent, both in solution and 

in vapour form in a moist atmosphere. It has been found to be an excellent sterilizing medium for articles such, 
for example, as soiled sanitary and surgical dressings, in that it slows bacterial growth very considerably or 
even eliminates it It has the additional advantage that, because of its reducing action, it has an inhibiting effect 
on oxidation reactions, which frequently produce malodours. 

is One problem associated with the use of sulphur dioxide for such purposes as the temporary disposal of 

soiled dressings is that its sterilizing action is transitory. This is because most chemical reactions producing 
sulphur dioxide are fast reactions with the gaseous sulphur dioxide being evolved fairly quickly so that the sys- 
tem is exhausted after a fairly short period of time. The sulphur dioxide produced gradually diffuses into th 
atmosphere and leaves a sulphur dioxide concentration that is insufficient to be effective. 

20 A solution to the above problem is described in British Patent Specification No. 1 531 722 in the name of 

RentokD Limited. That specification describes and claims a composition capable of giving extended release of 
sulphur dioxide in the presence of moisture, which comprises a thiosulphate and a compound that will liberate 
sulphur dioxide on contact with water. The thiosulphate acts as a sulphur dioxide-liberating moderator so that 
the composition is not rapidly exhausted but continues to liberate sulphur dioxide fora prolonged period of time. 

25 By using such a composition in a closed, but periodically opened, container such as a disposal unit for sanitary 
dressings, it is possible to maintain an active concentration of sulphur dioxide within the container for a period 
of up to several weeks. 

In general, the charging of a disposal unit with the above-described composition capable of giving extended 
release of sulphur dioxide involves dissolving the desired quantity of the composition in, say, a litre of water in 
30 the bottom of the disposal unit, the composition being introduced into the unit in powder form, in a water-soluble 
sachet This method, and the aqueous solution obtained by the method, have proved very satisfactory In use. 
When, however, the disposal unit is emptied, there is a relatively large quantity of liquid having a relatively high 
salt concentration to be disposed of, which may be disadvantageous in some circumstances. 

The present invention provides a composition which comprises a thickening agent and an agent capable 
35 of liberating a vapour-phase disinfectant on contact with water, the proportion by weight and nature of the thick- 
ening agent being such that, when the composition is mixed with the minimum amount of water required to dis- 
solve the said agent, a stable viscous solution (as hereinafter defined) is formed. The composition is preferably 
capable of giving extended release of the vapour-phase disinfectant in the presence of moisture. 

The term Vapour-phase disinfectant" is intended to include all airborne disinfectants. Thus, for example, 
40 the term includes both gases and vapours, and, in particular, includes sulphur dioxide in gaseous or vapour 
form. 

The present invention also provides a composition capable of giving extended release of sulphur dioxide 
in the presence of moisture, which comprises an agent that wiD liberate sulphur dioxide on contact with water, 
a moderator for moderating the liberation of sulphur dioxide, and a thickening agent, the proportion by weight 

45 and nature of the thickening agent being such that, when the composition is mixed with the minimum amount 
of water required to dissolve the sulphur dioxide-liberating agent and the moderator, a stable viscous solution 
(as hereinafter defined) is formed. 

By a viscous solution is meant a solution having a viscosity greater than that of water at the same tem- 
perature, and preferably at least 10 Pa,s. Advantageously, the viscosity is at least 20 Pa^. Provided that the 

so vapour-phase disinfectant can still be released at effective levels, there is no upper limit on the viscosity, but 
for ease of processing the viscosity of the viscous solution preferably does not exceed 200 Psls immediately 
after preparation of the solution. Advantageously the viscosity, immediately after preparation of the viscous sol- 
ution, is in th range of 10 Pa.s to 100 Pa.s, preferably 20 Pas to 40 Psls. 

A viscous soluti n is said to be stable if, on exposure, at 20°C, of the solution to air, it retains a viscosity 

55 greater than that of water at that temperature, advantageously at least 1 0 Pa.s, and preferably at least 20 Pa.s, 
for a period of at least two weeks, advantageously at least four weeks, ami, preferably, at least six weeks. A 
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" stabI viscous solution" as defined herein is thus a solution having a viscosity greater than that of water at th 
same temperature, preferably at least 10 Pa.s, and advantageously at least 20 Pa.s, and which, on exposure, 
at20°C f to air, retains a viscosity greater than that erf water at that temperature, preferably greater than 10Pa.s, 
and advantageously at least 20 Pa.s, for at least two weeks. 
5 All viscosities given herein are as measured using a Brookfield LVT viscometer at 25°C using Spindle N 

3 rotating at 6 rpm. 

The invention further provides a preparation which comprises a thickening agent and an agent capable of 
liberating a vapour-phase disinfectant on contact with water, the preparation being In the form of a stable vise- 
ous solution (as hereinbefore defined). The preparation is preferably capable of giving extended release of the 
10 vapour-phase disinfectant 

The invention also provides a preparation capable of giving extended release of sulphur dioxide, which 
comprises an agent that wfll liberate sulphur dioxide on contact with water, a moderator for moderating the lib- 
eration of sulphur dioxide, a thickening agent and water, the preparation being in the form of a stable viscous 
solution (as hereinbefore defined). 

As the preferred vapour-phase disinfectant is sulphur dioxide, the invention wfll hereinafter be described 
with reference to that compound. It is however to be understood that, unless this is dearly inappropriate in a 
given context, sulphur dioxide could be replaced by another vapour-phase disinfectant and a sulphur-dioxide- 
liberating agent/moderator system could be replaced by an agent or system capable of liberating another va- 
pour-phase disinfectant 

As the preparation of the invention contains water it wfll, in an open system, liberate sulphur dioxide, and 
other changes may (see below) take place. If however the preparation is stored in a closed container, release 
of sulphur dioxide and changes possibly associated therewith are substantially prevented. The invention also 
provides a closed container containing the preparation of the invention or an aqueous solution of the compo- 
sition of the invention. Advantageously, such a container is provided with a removable closure member, for 
25 example, a lid that can be peeled off when the preparation or composition is to be used. 

Compounds that wfll liberate sulphur dioxide in the presence of water are well known. For example, metabt- 
sulphites and dithionites will decompose in the presence of water with the liberation of sulphur dioxide, and 
these compounds have been found to be particularly suitable for use as sulphur dioxide-liberating agents in 
accordance with the invention. They are conveniently used in the form of the respective sodium salts (Na^O* 
30 and NaaSaO^ respectively) since these are readily obtainable. 

Various moderators may be used in accordance with the invention, and the particular moderator chosen 
in any given case wfll depend partly on the sulphur dioxide-liberating agent used and also on the intended use. 
In general terms, the effect of the moderator is to decrease the rate at which the sulphur dioxide is liberated 
from the sulphur dioxide-liberating agent, as compared with the rate at which it is liberated in the absence of 
35 the moderator. That is not to say that the presence of the moderator results in the liberation of substantially 
less sulphur dioxide, but that it results in the liberation of a substantially similar amount of sulphur dioxide, as 
compared with the amount liberated in the absence of the moderator, at a lower rate and thus over an extended 
period of time. Thus, the composition or preparation is described as being "capable of giving extended release 
of sulphur dioxide". " * 

40 While all the moderators have the above-described general effect this can be manifested in different ways 

by different moderators. Certain moderators, for example, will result in the liberation of sulphur dioxide at a sub- 
stantially constant rate over a period of several days or even weeks, and this can be particularly advantageous 
for use in such situations as disposal units for sanitary dressings in public conveniences as described above. 
Other moderators will result in the liberation of sulphur dioxide at a gradually decreasing rate, and this can be 
45 useful in situations where it is desired to establish fairly rapidly an active concentration of sulphur dioxide and 
then to maintain an active concentration over a period of time by the continued liberation of sulphur dioxide at 
a decreased rate to compensate for leakage of the sulphur dioxide. Still other moderators wfll result in the lib- 
eration of sulphur dioxide at an initially increasing rate and then at a decreasing rate, and this can be useful 
where it is desired to effect a gradual build-up of the concentration of sulphur dioxide and then to maintain an 
so active concentration. In all cases, however, the sulphur dioxide is liberated over a period of time greater than 
that over which it would be liberated in the absence of a moderator. 

The action of a particular moderator, and thus its suitability for a particular purpose, may be ascertained 
by means of simple preliminary tests, such as those described below in Example 1. 

The manner in which the moderator functions to cause the slower liberation of th sulphur dioxide is not 
«5 clear or certain, but again appears to vary according to the particular moderator used. Certain moderators, for 
exampl , are simply buffers and appear to function by maintaining the pH of an aqueous solution of the compo- 
sition at a value such that sulphur dioxide is liberated at a decreased rate. The manner in which other mod- 
erators function appears to be somewhat more complicated. It is thought that some moderators function by 
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taking up a certain proportion of the sulphur dioxide given off by the sulphur dioxide-liberating agent and return- 
ing this proportion to the sulphur dioxide-liberating agent, so that ority a certain amount of free sulphur dioxide 
is liberated in each cycle of reactions. In any case the moderator of the invention is generally a "chemical" mod- 
erator, that is, the chemical nature or effect of the moderator is important, and the moderator generally does 

5 not operate purely as a result of physical factors. (It is to be emphasised, however, that the present invention 
is not restricted to any particular mode of action of the moderator or to any particular chemical theory as to the 
manner in which the moderator functions.) For certain applications, it can be advantageous to use a combination 
of two moderators, one of which functions in one manner and the other of which functions in another manner. 
Thiosuiphates have been found to be particularly effective as moderators in accordance with the invention, 

10 the sodium salt (Na^O^ generally being used since it is readily available. A thiosulphate may be used as the 
sole moderator, but in many cases it is advantageous to use a thiosulphate in conjunction with a second mod- 
erator that is a buffer. 

Certain phosphates have also proved to be particularly effective as moderators, both as the sole moderator 

and, especially, in conjunction with a thiosulphate. Orthophosphates are especially to be mentioned In this res- 
ts pect, for example potassium dihydrogen orthophosphate (KH 2 P0 4 ). Examples of other buffers that are suitable 

for use as moderators are borates, for example, a boric act d-borate mixture or borax, and amines, for example, 

triethylam'tne. Hydroquinones may also be used as moderators. 

In the case of moderators that serve as buffers, the pH at which an aqueous solution is buffered depends 

both on the particular sulphur dioxide-liberating compound being used and on the desired rate of liberation of 
20 sulphur dioxide, as well as on the chosen moderator. The optimum pH for a particular use may be determined 

as mentioned above by means of simple preliminary tests. 

The relative proportions of sulphur dioxide-liberating compound and moderator may vary within wide limits: 

in some cases, the sulphur dioxide-liberating compound may be present in the greater amount by weight while 

in other cases the moderator may be present in the greater amount Again, the proportions chosen depend on 
25 the intended use but may be determined by simple tests. 

Especially preferred compositions and preparations according to the invention comprise a metabisulphlte 

as the sulphur dioxide-liberating agent and comprise both a thiosulphate and a phosphate as moderators. 

Examples of other compositions and preparations according to the invention comprising a metabisulphite as 

the sulphur dioxide-liberating agent are those comprising, as the moderator, a thiosulphate, a phosphate, an 
30 amine, or a hydroquinone. Examples of compositions and preparations comprising a dithionite as the sulphur 

dioxide-liberating agent are those comprising, as the moderator, a thiosulphate, a phosphate, a hydroquinone, 

or a borate. 

The proportion by weight and nature of the thickening agent must be such that a stable viscous solution 
(as hereinbefore defined) is formed when the sulphur dioxide-liberating compound, the moderator, and the 

35 thickening agent are dissolved in the minimum amount of water required to dissolve the sulphur dioxide-liberat- 
ing agent and the moderator. When the preparation of the invention is used to provide controlled release of 
sulphur dioxide it is, if desired, possible to use more than this minimum amount of water, but for economic 
reasons an amount of water as close as possible to this minimum amount will generally be preferred. 

In order to give a stable viscous solution, the thickening agent must be such that it can remain dissolved 

40 at the pH and ionic concentrations resulting from the addition to the composition of the invention of the minimum 
amount of water required to dissolve the sulphur dioxide-liberating agent and the moderator. Thus, for example, 
the thickening agent preferably does not precipitate out of an aqueous solution with a thiosulphate concentration 
of 1 00 g/1 and a sulphite concentration of 500 g/i, and a pH of from 2 to 7, for example, about 4. Advantageously, 
the thickening agent does not precipitate out of an aqueous solution having an ionic concentration of up to 800 

45 g/L 

A preparation In accordance with the invention advantageously retains water for at least the minimum 
period for which sulphur dioxide is to be liberated. Although in some cases sulphur dioxide may be released 
in the presence of a moist atmosphere, more reliable control of sulphur dioxide release may be obtained when 
the sulphur dioxide-liberating compound and moderator are dissolved in water. Thus the preparation preferably 
50 retains for at I east two weeks, preferably for at least four weeks, sufficient water to maintain the sulphur dioxide- 
liberating compound and the moderator in solution. 

For economic reasons, the thickening agent is preferably such that a viscosity of at least 10 Pa.s can b 
obtained with a low concentration of thickening agent, for exam pi , a concentration of at most 4% by weight, 
preferably at most 2% by weight, calculated on th weight of the water. Further, for ease of processing the thick- 
55 enlng agent is preferably such that a preparation in accordance with the invention exhibits pseudoplastic proper- 
ties {low viscosity at high shear and high viscosity at low shear). 

Th suttabOfty of a thickening agent for use with a particular sulphur dioxide-liberating agent/moderator 
combination may be determined by simple preliminary tests, for example, as in Example 2 below. 

4 
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Anyttitotenotg agent capabl of giving a stable viscous solution as defined above may be used in accord- 
^^!LS e mi^'JZ?*™* thiCkening a 9 ents are carbohydrates of high molecular weight (particularly 
car^ydrate polymers of high molecular weight comprising acidic and/or neutral m nosaccharid units joined 
by glycoside bonds, including high molecular weight polysaccharides produced by bacterial fermentation) that 
5 are capable of givmg a stable viscous solution (as hereinbefore defined). 

. ^!^ a ^^f 1 ^ thickening agents are natural gums and mucBages obtained from plants, and bacterial 
fermentation products, that are capable of giving a stable viscous solution (as hereinbefore defined). A number 
^T^^T^J" gums and muci1a9es « described in Van Nostrand Reinhoid Encyclopedia of 
io ZZ^^HH l ' T 8,80 deSCnbeS xanthan Sums, very high molecular weight polysac- 
dST£^*T !^l ntati0n 0f 9 ,ucose by Xanthamonas campestris. Xanthan gums are 

partojarty preferred ^cten.ng agents lor use in accordance with the invention. Further information regarding 
^ b f.™ ' SS=S!» m Te chnical Bulletin DB-15 from Kelco International Limited, 22 Hen- 
2? S^L^ r ^ 2S Pr !f erTBd "tetening agents are those sold by Kelco under the names **. 
zan . -Rhamsam Gum . and "Welan Gum". Kelzan" is a trade mark ; both Kelzan industrial grade and Kelzan 
is S dispersible grade are suitable for use in accordance with the invention 

J^i e ^ e .u reparati0nS ° fthe Mention are contained in closed container, they will normally have a viscosity 
t n ^,!' e 38 that ° btained immediate 'y *e mbdngof the constituents. Once the concert 
opened, however, and release of sulphur dioxide occurs, preparations containing certain of the preferred thick- 

ril 9 ^^^ 81 ' inC T SB ln ViSC ° Sity unffl 0,6 Preparation is no longer free-flowing. An 
r S tand " not ob j ecBonab,e (Provided that release of sulphur dioxide from the prepa- 

ration 6 still possible) and. from the point of view of handling, may even be advantageous 

in ^^J^TJ^ 01 ?" 9 ? inVenti0n iS preferab| V made by dispersing the thickening agent thoroughly 
106 deseed Quantrtyofwater, if necessary using a high shear mixer, and then adding to the viscous solution 
^obtained a mixture of the sulphur-dioxide-liberating compound and the moderator, the preparation being stir- 
red unto a homogeneous viscous solution is obtained. y 

a J*? i " vention also Provides a method forsteriliztng an article, especially a soiled sanitary dressing 
*™- SI ?!? " 9 " * a deposable diaper, which comprises bringing the article into contact with or into 
the proximity of an aqueous composition or a preparation according to the invention. The invention further pn> 
a. ^lH e .f ^eous composition or preparation according to the invention for sterilizing an article. 

but iTnl^nH^lT TJ? ? T 63 " 3 , to 03036 3 substantiaJ Action in the growth of micro-organisms 
but is not intended to imply that complete sterility is imparted to the article in the sense that all micro-organisms 
are completely destroyed. — 

By -bringing the article into the proximity of the composition or preparation-, is meant that the article need 
"°L b t b ™ U9bt ,' nt0 00,11301 wi* the composition or preparation but is brought sufficiently near thereto 
IS ^ '"f^ bei " 9 ' iberatBd fTOm 0,6 ^P" 5 ^" or preparation. It follows that the artide 

must be brought into the region in which there is an active concentration of sulphur dioxide. The article may 
for example, be put into a disposal unit for sanitary dressings or other vessel containing a quantity of a compo- 
sition or preparation according to the invention, and the invention also provides such a disposal unit Preferably 

'"°^ erf °l* B s j u,D |" lr divide to impart sterility to an article, the concentration of sulphur dioxide in the 
region of the article should generally be at least 10 p.p.m. (parts per million), advantageously at least 20 p.p m. 
although the concentration required in any particular situation wBI depend on the ambient temperature. The term 
active concentration simply means a concentration sufficient to effect some sterilization of the article Ativan- 
s'!! 0 !^,? ' co " c e ntration * sulphur dioxide in the region of the article should be within the range of from 
if r'if L 40 * 200 pDJn " PreferaWy a concentration of at least 10 ppm is maintained for 
a penod * atlea^twc .weeks, advantageously at least four weeks, and more especially at least six weeks. 

^1 ! i " Venbon G advantageously carried out in a closed receptacle as this hinders or prevents 
2 Jl^m^l^ 1 !! ^ atmos P h e r e and thus more readily enables an active concentration 

of ^phurdtoade to be maintained. It also has the advantage that the operator or user is not subjected to the 
unpleasantness of the presence of sulphur dioxide or at least that such unpleasantness Is minimised 

The compositions, preparations, and method of the invention are particularly suitable for use in dosed 

?^7lT a ^t^ P LT e ' 0,31 fe 10 Say reCeptadeS n^P^d top whSn %>» £S 
!^ '.S"!*"! theart.de to be placed in the receptacle can b placed while keeping the receptable 

"J2 SntfL 3 " 0 ^ 8 ^t* to drUP mto 0,6 receptad ^en the lid is dosed. Such receptades remain 
^,f.f c S ™* thus 'eakage of sulphur dioxide is reduced to a minimum. Receptacles of this type are 
Sn^f? ""f dKposal ""fs for sofled sanitary and surgical dressings. They can be charged 
with a quantity of a composition or preparation according to the invention, the composition or preparation pref- 
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erably being In a container, and can then be put into use for up to several weeks, for examplethree to four 
weeks, during which time soiled dressings may be placed in the receptacle as required. When foil, or after a 
set interval of time, the receptacle may be replaced by a freshly-charged receptable and then be taken to a 
disposal site where it can be emptied and the contents destroyed, for example by incineration. 

It is possible, using the compositions or preparations according to the invention, to maintain a sulphur 
dioxide concentration of, for example, from 40 to 200 p.pm within such receptacles for a period of three to 
four weeks and in some cases for six or mare weeks, A concentration of this magnitude is generally sufficient 
to maintain all soiled dressings or other articles within the receptacle in a sterile state until their permanent dis- 
posal. This has been found to be the optimum sulphur dioxide concentration range, although concentrations 
outside this range may be used in certain cases. The concentration should not, however, generally be less than 
10 p.p.m., since there is then a danger of its being ineffective, or more than 500 p.p-ia, since there is then a 
danger of unpleasantness to persons in the vicinity of the container. 

As indicated above, ttie composition or preparation is conveniently contained in a container which can be 
positioned in the disposal unit In a preferred embodiment of the invention, the preparation may be provided in 
a sealed container of, for example, plastics material from which a cover may be removed immediately before 
positioning of the container in a disposal unit Thus, for example, the container may have a flexible cover which 
may readily be peeled off. Such containers may. if desired, be filled and sealed in the factory, so that the only 
actions required of the operator in the field are the removal of the lid and the positioning of the container in the 
disposal unit Further, when a unit is to be emptied and re-charged the container may readily be removed from 
the unit and replaced by a fresh one. 

If desired, small amounts of perfume can be included in the compositions and preparation of the invention 
in order to mask any sulphur dioxide odour. Various other auxiliaries can also be included, for example, 
auxiliaries to improve the free-flowing properties of individual components of the compositions. 

The invention makes it possible to provide a composition and preparation capable of giving release of an 
airborne disinfectant over a prolonged period of time while eliminating the need for the disposal in the drains 
of relatively large quantities of liquid having a high salt concentration. This, after use the composition or pre- 
paration of the invention may be disposed of by landfill or incineration, this being particularly easy when the 
spent preparation is contained in a container of the type described above. Furthermore, the use of a preparation 
in the form of a viscous solution facilitates filling of Individual containers of the preparation, their installation in 
disposal units, and subsequent handling. 

In the following Examples, Example 1 gives a test for moderators for moderating the liberation of sulphur 
dioxide, whSe Examples 2 to 6 ilustrate the invention. 

Details of substances indicated in the Examples by trade names are as follows : 
KELZAN : Xanthan gum (Industrial Grade) - a high-molecular weight branched polysaccharide 

supplied by Kelco International Limited, and produced by microbial fermentation. 
RHAMSAN GUM : A microbial polysaccharide supplied by Kelco International Limited as K1A1 12 (Indust- 
rial Grade) produced by microbial fermentation. 
WELAN GUM : A high molecular weight anionic heteropolysaccharide produced by microbial fermen- 

tation, and supplied by Kelco International Limited as K1A96 (Industrial Grade) 
GUM TRAGACANTH : Obtained from Astragalus gummifer or other Asiatic species of Astragalus (Legumi- 
nosae family) as a dried, gummy exudate, and supplied by Arthur Branwell & Co. 
Limited as LUXURA 3414. 

SODIUM ALGINATE : an extract from brown seaweeds ; supplied by Arthur Branwell & Co. Limited as 
LUXURA 3418. 

GUAR GUM : obtained from ground endosperms of Cyanopsis tetragonoloba ; supplied by Arthur 

Branwell & Co. Limited as LUXURA 3417. 
MAIZE STARCH : Supplied by Arthur Branwell & Co. Limited as LUXURA 3422. 
CAB-O-SIL : A fumed silica, grade 175, supplied by Wacker Chemicals Ltd. 

KOLUDON 90 : Polyvinyl pyrrolidone supplied by BASF. 

POLYOX : poly (ethylene oxide), grade WSR-301 , supplied by Union Carbide (UK) Ltd. 

CELACOL : Hydroxy propyl methyl cellulose, grade HPM 450 DS, supplied by Courtaulds Chem- 

icals and Plastics. 

NATROSOL : Hydroxyethyl cellulose, grade 250 HBR, supplied by Hercules BV. 

CARBOPOL : Carboxypolymethylene, grad 940, supplied by B. F. Goodrich. 

EXAMPLE 1 

Tests such as those described in this Example may be used to investigate the suitabflfty of specific siJphur 
dioxide-liberating agent/moderator combinations for providing extended release of sulphur dioxide. 
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Th sulphur dioxide-liberating compound was dissolved in 100 ml of water or in 100 ml of a 0.1 M aqueous 
solution of the moderator, as appropriate, in a 500 ml vessel fitted with a perforated top and maintained at about 
18°C, to give solutions of the concentrations indicated in Table 1 be) w (as percentage concentration weight: 
volume). The initial pH of the solution was measured and then the sulphur dioxide concentration was measured 
5 within the vessel by means of Draeg er tubes after set intervals ranging from 1/4 hour to 12 days- (The perforated 
top prevented complete accumulation of sulphur dioxide, which would not give useful results for the present 
purposes ; the leakage of sulphur dioxide through the perforated top was greater than the leakage that there 
would be from a "trap-top* disposal unit) The results of these tests are summarised in Table 1. 
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From the results given in Table I it can be seen that the presence of the mod rator in the compositions 
according to the invention (tests 2, 3, 5, 6 and 7) gives extended release of sulphur dioxide, as compared with 
the release of sulphur dioxid from th sulphuMJioxide-liberating compounds without a moderator (tests 1 and 
4), thus enabling an active concentration of sulphur dioxide to be maintained above the solution for an extend d 

s period of time. Test 8 simply shows that sodium thfosulphate does not act as a sulphur dioxide-iiberating conv 
pound. Test 3 is particularly notable in that the rate of sulphur dioxide liberation was such that a practically con- 
start sulphur dioxide concentration was maintained for the whole period of the test, and in that the sulphur 
dioxide concentration was stfll above 10 p.p.m. after 3 weeks. In tests 5, 6 and 7 t the sulphur dioxide concen- 
tration was maintained at an active level throughout the test, whereas sulphur dioxide production torn the 

10 sodium dithionite alone (test 4) has ceased after 5 days. 

EXAMPLE 2 

A number of thickening agents were tested for suitability for use in accordance with the invention using 
15 formulation A below : 
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% by weight 
sodium metabisulphite „ „ 

sodium thiosulphate 115 
potassium dihydrogen orthophosphate 17.5 
perfume, flow agent , - 



It was found that the minimum volume of water that would completely dissolve 80 g of formulation A was 100 
mL The solution obtained had a pH of approximately 4. 

The thickening agent to be tested was added to the quantity of water indicated in Table 2 and mixed with 
a high shear Sflverson mixer (Model L2R) until a homogeneous viscous solution was formed. 

80 g of Formulation A were added gradually to each viscous solution produced as indicated above and the 
mixture was stirred until the constituents of Formulation A had completely dissolved. The viscosity of the pre- 
paration obtained was observed immediately, and, where appropriate, after an interval of two weeks during 
40 which sulphur dioxide was liberated from the preparation. 

Table 2 indicates the results of tests on a number of thickening agents : 
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Each of preparations 1 to 9 had a viscosity of at least 10 Pas for at least two weeks and is a preparation 
in accordance with the invention. Preparations 10 to 16 are not stable viscous solutions, and are not pre pa- 
rati ns in accordance with the invention. 

EXAMPLE 3 

Preparations 17 and 18 having the composition indicated below were prepared using the method indicated 
in Example 2 : 



Prepar a ti 9 n i n 



15 sodium metabisulphite 

trietHylamine 
Kel2an 
water 



% by weight 
29.8 
12.8 
1.0 
56.4 

1PQ.0 



sodium dithionite 29.8 

potassium dihydrogen 7.7 
orthophosphate 



sodium thiosulphate 5.x 
Kelzan 
water 



1.0 

56.4 



100 T 0 

In each case a viscous solution (a smooth homogeneous paste) having a viscosity of more than 10 Pa.s 
45 was obtained, and after two weeks no decrease in viscosity was observed, indicating that the preparation was 
a stable viscous solution. 

Example 4 

so The sulphur dioxide emission of Preparations 1 to 9 in Example 2 and Preparations 17 and 18 in Example 

3 was tested as indicated below. 

A desired quantify of the preparation was placed in a plastic container of size 1 6.0 x 2.7 x 3.5 cm and hung 

inside a 30 litre "trap-top" container, about 15 cm from the top. The sulphur dioxide concentration inside the 

"trap-top" container was measured by means of a portable Gastec sulphur dioxide monitor (Model SD-1050). 
ss The "trap-top" containers were stored at room temperature, which varied from about 20°C to 25°C. The results 

obtained are shown in Table 3. In each case, the values given for sulphur dioxide emission are based on the 

averag of the readings from three identical trap-top containers. 
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TABLE ? 



(g) 



(ppm) 



1 


50 


SO to 200 for 6 weeks 


1 


100 


100 to 300 for 6 weeks 


1 


180 


100 to 300 for 6 weeks 


2 


50 


30 to 200 for mooVo 


2 


100 


50 to 300 for 6 weeks 


2 


180 


100 to 300 for 6 weeks 


3 


180 


100 to 300 for 6 weeks 


4 


180 


100 to 300 for 6 weeks 


5 


100 


100 to 30O for 6 weeks 


6 


100 


100 to 300 for 6 weeks 


7 


100 


loo to 300 for 6 weeks 


8 


100 


10 o to 300 for 6 weeks 


9 


100 


100 to 300 for 6 weeks 


17 


100 


20 to 240 for 6 weeks 


18 


100 


50 to 190 for 6 weeks 



EXAMPLE 5 



A number the of preparations indicated in Example 2 were evaluated for bactericidal efficacy. 

A desired quantify of each preparation was placed in a plastic container as specified in Example 4 and hung 
inside a 30 litre "trap-top" container, about 1 5 cm from the top. The trap-top containers were placed inside ladies' 
toilet cubicles and used normally. The SO2 level was measured we kfy using a portable Gastec SOz monitor 
(Model SD-1050). After six weeks a Simplicity No. 1 sanitary towel, artificially soiled with an overnight culture 
of E.coli, was introduced into each container. After 24 hours, the artificially soiled towel was removed and the 
number f bacteria surviving measured. The results are shown in Table 4, in which the preparations used are 
identified by the preparation numbers given m Table 2. The results show that the SO2 liberated after an extended 
time of six weeks is sufficient to cause sterilization of the contents of a "trap-top 0 container. 
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Example 6 

This example shows the effect of articles to be sterilized on the concentration of sulphur dioxide when using 
two of the preparations (one in a modified form) specified in Example 2. 

5 1 00 g of each preparation was placed in a plastic container as specified in Example 4 and hung inside a 

respective 30 litre °trap-top 0 container, 15 cm from the top. After 15 days at room temperature the sulphur 
dioxide concentration in each trap-top container was measured, using a portable Gastec sulphur dioxide moni- 
tor (Model SD-1050). before and after the addition of a Simplicity No. 1 sanitary towel loaded with 5 ml horse 
blood. The results are given in Table 5, in which the preparations used are identified by the preparation numbers 

10 given in Table 2. Each sulphur dioxide concentration given in Table 5 is the average of the readings from thre 
identical trap-top containers. 



X ftBLB 5 



Sulphur dioxide concentrat^n 



X iftO fftour*) Preparation a Preparation q 

(modified to include 
1% m/m guar crum> 





0 (before 
addition of 
article to be 
sterilized) 


200 ± 33 


227 ± 73 


30 


0.25 


115 ± 20 


99 ± 36 




1 


96 + 20 


73 ± 21 


35 


2 


75 ± 29 


72 ± 18 




2.5 


96 ± 9 


72 ± 18 




4 


117 ± 16 


83 ± 19 


40 


5 


130 ± 11 


86 ± 19 




6 


135 ± 11 


93 ± 21 


45 


7 
24 


145 ± 11 
260 ± 22 


97 ± 23 
193 ± 48 



so As shown in Table 5, the sulphur dioxide concentration drops after the addition of the article to be steriBzed, 

but remains within the desired range. Within about 4 hours the sulphur dioxide level starts to increase again, 
and after 24 hours the concentration has recovered to a value similar to that present before the addition of the 
article to be sterilized. The results show that active levels of sulphur dioxid are maintained in the trap-top con- 
tainers despite the addition of articles to be sterilized, and that the preparations of the invention enable sulphur 

55 dioxide concentrations to return to a desired higher level within a relatively short period. 
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Claims 

1. A composition which comprises a thickening agent and an agent capable of liberating a vapour-phase dis- 
infectant on contact with water, the proportion by weight and nature of the thickening agent being such that 
when the composition is mixed with the minimum amount of water required to dissolve the said agent, a 
stable viscous solution (as hereinbefore defined) is formed. 

2. A composition capable of giving extended release of sulphur dioxide in the presence of moisture, which 
comprises an agent that will liberate sulphur dioxide on contact with water, a moderator for moderating the 
liberation of sulphur dioxide, and a thickening agent, the proportion by weight and nature of the thickening 
agent being such that, when the composition is mixed with the minimum amount of water required to dis- 
solve the sulphur dioxide-liberating agent and the moderator, a stable viscous solution (as hereinbefore 
defined) is formed. 

3. A composition as claimed in claim 1 or claim 2, in the form of an aqueous solution. 

4. A preparation which comprises a thickening agent and an agent capable of liberating a vapour-phase dis- 
infectant on contact with water, the preparation being in the form of a stable viscous solution (as herein- 
before defined). 

5. A preparation capable of giving extended release of sulphur dioxide, which comprises an agent that will 
liberate sulphur dioxide on contact with water, a moderator for moderating the liberation of sulphur dioxide, 
a thickening agent and water, the preparation being in the form of a stable viscous solution (as hereinbefore 
defined). 

6. An invention as claimed in any one of claims 3 to 5, wherein the solution has viscosity of at least 1 0 Pa.s, 
preferably at least 20 Pa.s. 

7. An invention as claimed in any one of claims 1 to 6, wherein the viscosity of the solution, immediately after 
preparation, does not exceed 200 Pa.s, and is advantageously in the range of from 10 to 100 Pa.s, pref- 
erably from 20 to 40 Pa.s. 

& An invention as claimed in any one of claims 3 to 5, wherein the solution, on release of vapour-phase dis- 
infectant therefrom, retains a viscosity of at least 1 0 Pa.s for at least four weeks, preferably for at least six 

W BCIUh 

9. An invention as claimed in any one of claims 1 to 8, wherein the thickening agent is such that it does not 
precipitate out of an aqueous solution having an ionic concentration up to 800 g/l and/or is such that it does 
not precipitate out of an aqueous solution having a pH of from 2 to 7. 

10. An invention as claimed in any one of claims 1 to 9, wherein the preparation or an aqueous solution of the 
composition can retain for at least four weeks sufficient water to maintain the agent capable of liberating 
a vapour-phase disinfectant or the sulphur dioxide-liberating compound and the moderator, hi solution. 

11. An invention as claimed in any one of claims 1 to 10, wherein the thickening agent is such that the prep- 
aration, or an aqueous solution of the composition, can exhibit pseudoplastic properties. 

12. An invention as claimed in any one of claims 1 to 1 1 , wherein the thickening agent is a high molecular weight 
polysaccharide. 

13. An invention as claimed in any one of claims 1 to 1 1 , wherein the thickening agent is a carbohydrate polymer 
of high molecular weight comprising acidic and/or neutral monosaccharide units joined by glycosidic bonds. 

14. An invention as claimed in any one of claims 1 to 1 1 , wherein the thickening agent is a high molecular weight 
anionic heteropoSysaccharide. 

15. An invention as claimed many on of claims 1 to 11, wherein the thickening ag nt is a xanthan gum. 
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16. An invention as claimed in any one of claims 2, 3, 5, and 6 to 15, so far as they are dependent n claim 2 
or claim 5, wherein the sulphur dtoxide-Jiberating agent is a metabisulphite or a dithionte. 

17. An invention as claimed in any one of claims 2, 3, 5, and 6 to 16 so far as they are dependent on claim 2 
or claim 5, wherein the moderator is selected from thtosuJphates, hydro quinones, and buffers, the buffers 
preferably being selected from phosphates, borates and amines. 

18. An invention as claimed in any one of claims 2, 3, 5 and 6 to 15 so far as they are dependent on claim 2 
or claim 5, which comprises a metabisulphite as the sulphur dioxide-liberating agent, and a thiosulphate 
and a phosphate as moderators. 

19. A sealed container containing a composition as claimed in claim 3 or a preparation as claimed in any one 
of claims 4 to 18, the container preferably having a removable closure member. 

20. A disposal unit for articles requiring sterilizing, which comprises a closed receptacle containing a quantity 
of a composition as claimed in claim 3 or a preparation as claimed in any one of claims 4 to 18. 

21. A method of sterilising an article, especially a soiled sanitary or surgical dressing or a disposable diaper, 
which comprises bringing the article into contact with or into the proximity of a composition as claimed in 
claim 3 or a preparation as claimed in any one of claims 4 to 16, the article preferably being brought into 
contact with or into the proximity of the composition or preparation by being placed into a closed receptacle, 
preferably a "trap-top 0 container, containing a quantify of the composition or preparation. 
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